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(54) Title: NOVEL CARBAMOYLPYRROLIDONE DERIVATIVE 
(54) *B^(D*#: S\m±J^<^^JltfO 'J K>BSSM* 




^ NMDA receptor, and is hence useful as a remedy for brain 
O diseases, analgesic, etc. 

O 



(57) Abstract: A compound represented by the formula 
(I) (wherein A represents -NR 1 -(CH 2 )m- (R 1 is hydrogen or 
lower alkyl and m is an integer of 2 to 5 or a single bond); 

(I) Z 1 and Z 2 each independently is hydrogen or a substituent 
selected from the group consisting of lower alkyl, lower 
alkoxy, lower alkenyl, halogeno, halogenated lower alkyl, 
halogenated lower alkoxy, hydroxy, carboxy, and nitro; and 
n is an integer of 1 to 3). It has an antagonistic effect on an 

infarction in the acute stage, remedy for chronic nerve degeneration 
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(57) 

5£ : 

I (CH2)n "\^ z2 

(*(fs A — N R 1 — (CH 2 ) m- ( R 1 1**31 £ fcttfiftT 1 ; mfc* 2 
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mmm 

5 *&W\ts Wlttffl^^ ? >ff gft© HtfeSNMD Am 
^CNR 1/NR 2 B3>7l/;y LTgiafeffl£^t#fgi£*;i/ 

it lift* 

(McGeer 5> N Nature, 263, 517-519 (1976), Simon Science, 226, 850-852 
(1984), Wieloch, Science, 230, 681-683 (1985), Faden £> N Science, 244, 798- 
800 (1989), Turski Nature, 349, 414-418 (1991)) 0 

25 ^mmmmtLx, ^tcT^^^^-mti^om^m^mm^mmmtL 
xGrnxfoztrnTLbtix^Zo 

znh\Z&*, N-^^)V-D-T^A^^>m (NMD A) 2-75 
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(AMPA) ggfti,ta t A^*-hS8#fc*Hii'4. 
£©5%NMDA5*#tt> W^>8, NMD A^ -f *r £©7=f 

jg H © - o k % it ft T v ^ 5 o 

SE# % 7 y h£«fctfv£;*©llgfr?> J £ft ; eftNMD ASSttoJtfi?*** d — 
= >if£*i, NMDAfgftttNR l*WNR2©2o©t^a-s' Yifi^M 
&Ztl2>Z.tifiWt>fttfc~otc (Katsuwada fe> Nature, 358, 36-41 (1992), 
Meguro£>> Nature, 35 7 , 70-74 (1992)) . NH2^i-y hCttJ&C48 
(NR 2 A, 2B. 2 C, 2D)©t77 r 5 U — ##2E1~£ (Monyer Science, 
256, 1217-1221 (1992), Yamazaki *>s FEBS Lett., 300, 39-45(1992)) . NR 2 
^77? 'J-O^ft^ftOSIdfcNR 20^7r ? >) -CDS V$7t? \-^t> 
'#4fc-ettfc*#W&*»fcfcDoofc*o NR 1/NR2 A3> 
71/ ^X^ftHIBIW^II^til^ L (Sakimura Nature, 373, 
151-155 (1995)) % NR 1/NR 2 B3>71/ 

#SI^ttiSffla&5Efcgl41"& fcl^fcftTlr'**- (Di X, Bullock R Stroke, 28, 
2244-2251(1997)) 0 

Sfefc, NMDA§gft©rt> ift£NR2Bgg#£oUTfi, IMtffl 

^jft^ft^ (TRENDS in Pharmacological Sciences Vol.22 No.12 December 
2001) o 

UMDA&&fc&tfintLX&. 1 ) NR1/NR23>7V^7 

M:»*ttfcf&*"f -SH^ (WT, *£»NMDA«ifc*fcl^ «:D- 
2-7$. - 5-*7$ySfi) *>2) NMDAggftWttS-ftVf+V 
^;vtfi©PCP (phencyclidine) ft£-SMft^*> * 5 > »■<> N M D A fe if © 7 =f 

jqilM*4*4& (KTs SMteWNMDAJSfiHKkV^ #9 : MK-8 0 1) 
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%i$s 1 - 1 3 1 1 5 5-ts 1 1 0 5 9 7 

- 6 1 9 6 8#tc:tt, Rm&m, fom®mt£t>vK&,TV)),*-mmbLT%R 

ffl k: o t ttM tefS $ tit v\ & 

(S/II 5), 13, 865-876 (1991)) ,< , g; fcBlff:^ 

iS##NMD AS^Sta^ffls iCNE l/NR2B3>7l/^7§gfti: 

7UJ5£ bfco 



1 . £ (I) : 




Ali-NR 1 - (CH a ) m- ( R 1 $ fcttffi«7 , ;i/*;i> ; mfc* 2 ~ 5 
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7;1/^-;k ad^X >i '> fc&m? ft* )l \ ;\u>f>fc&®.T frig's, 
t Kn*i/ % %)VK*i/j3&V- }• U MRS tiZW&& ; 

-e^sft-sfls-^ •e©«*8±w : gsti*8L ?o/o y**fctt**i&© 
5 m«. 

2. A#-NR 1 — (CH 2 ) m- (3<K «S-5tt£i)ia2:!3M) T?«fc*x ±13 
10 d K 5 y S & tt? ft ©SlSto 

4. z 1 >k z 2 #ffi&7;i/*;w ftRT/io*^ MTfrtr-fr, 

*/!/ # * 3> i3 ct tf- h D & * -5 £> $ tl -5 M^ST* % 3 ±13 1 I3f&©-fb 
15 5. Z 1 ^*^-C*feD> Z 2 #*^;K 7*^;K *DD, 7* 

3&»&a«?$naHtfe3tT?**±E4 83«©fli^»s *©«*□:»«£ ft a «l ^ 

©7D h'7 y ^£fc&^ft£>©$glMo 

6. Atf-NR 1 - (CH 2 ) m- (S;<K R 1 tt**iifcttffi»7Vl/*/l/ ; m\t 
20 2£fctt3) ; ntfl ; Z'«$; Z^IlTJ^JK tt7;i/3*X Si 

±bb i umofc&yn. *©«m±ffFS*n*«s *©t*d K7y*$fc«:*ft& 

©ig^Si^o 

25 7. A n#l ; Z 1 ****; Z 2 #MT;i/*;K fi!7;i/3^X <g 
»7*<r=^ ^n^V, ^D^>tti7;^;K ^0^>«»7^aFi' s 

©jgftfttt. 
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8. ±|31~7©UlTftfr£Hef&0-fb'£tK *©»ai±flF££ft«^ ^©^D 

9. NMDA^gtiiltfe^^ ±|3 8IBt8©S*fflii6»o 

1 0 . NMDASgflcOU-^-y h-CfcSNR l^j c fctl c NR2B©3>7'l^^ 
5 ^^^#:©^gt^;^-C-fe5^ ±SB9ffi«©E*UftJ*4&o 

1 2. assMttai^^*fettiSttWig^^a^^-c-fe^±ffi8iam©E 

10 13. 3SSSiT-&^ ±B8B«©E*iaj«*o 
^£feii^ft£>©^;ftlfe©$^° 

20 0^T ft0tt-&fcfe% filT t"*o 

^f-^x .xfJK n-^D^K i-7nt^, n-:/*-/l/» i-T^K 
;K sec-^^K n-^>^;K neo-^>^;K tert-^>^;K n--*> 

f-;K i-^>^;W neo-^>f-;i/. tert-"Of-;K n-^*$'>l>fF#0iw£i'l*o 
25 b<»ft*«l*»fe4©7';i/*^*Dx Wfc /I'Tf**- 

*S/ N ih^X i-^Dtf^X tert-7h*X -s^^;i/^^F 
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trc;K 7 l> >K i -7D-^-;K 2 -7*x-;K 3 -^.^^-^s 
;\Dy>kUttt, 7s>*x itfg, AS* 3*S#*fcr ?»ti5. #*b<tt* 

7*Si;fctt&S'e&ao 
5 z^ivz'tbttt, 2kMt> flSfcr/i^/K fi^^;^- 

$/ N *^**3/ftJ:Ot=hn*»&ft4»*6aill*n*RI-XttJlft4**»#lw 
cft&©B»ai:bt#i;b<Bu *s, t*^;k * b*^s 7;i/#d > 

mtt2~5<D»RT!fc**^ #$L<«2£fett3t!&*o nttl~3CDlS 

20 $e,tjff*bVWb-&» (I) ttfilT©«^*So 

1) Atf-NR 1 - (CH 2 ) m- (5£<K R'B^SfettftaT^; m 
■ 8:2 Sfctt3) ; n#l ; Z'tffcS ; Z 2 #®&7V1/*JK fiJRT^n^'X 

25 b<», Z 2 2M^;W t-7*3MK ^ t^X F N CI, -OCF 

2 ) A##fg£; n#l ; Z'tfzkfii; Z 2 *HE&T;i/*;K fi«7 , ^3*i's 
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5 (!) A = - N R 1 — (CH 2 ) m-©*§-& 



to&m (ID fc-fls^* CUD Bf3C*DfflS#ftTT!£J6S*-t<b£-* 
10 (I-D IStUlt IKtttt (K 2 C0 3 , Na 2 C0 3 f) 4>NaOH, 

3g7?> (ft : Et 3 N) *f&#i/B-£-#£o *fcKIfcflf«bt*iK »«Efcb 
ttt, 7Hrb-h'J;K y^f^t^VAT? K (DMF) „ J>**71>*/l'**-3/ 
H (DMSO) x f h7tf077> (THF) 

g v ^10~2 0 0°C, ff^KlilS^HO'Ct^^ KiSBSIBIttftK&IH 
15 ff*l/<tt*l~2 0BII, £>)2?£b<tt&3~l 5B3IB-Cfc*o 

<fts*tt (ID (HI) ttH»©KJ6t«tt>^'*-** 1 , *fcttmJKft&*)ffi 



(Att) 




o 




20 
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(B») 




(IV) tto&Va (V) t*. BfafcJ:Dtt*#«T'CSl6**Tft-&« (I 
5 -1) £*§3o ISfcl/ttts ftftff (K 2 C0 3 , Na 2 C0 3 ^) ^NaOH, 
3»75> (03 : BtjN) ^£&ffl-?£<5o jg^t Urtt, h- b 
f;i/*M7$ H (DMF) , SM*7l/;*/l/**3/ K (DMS 0) s r^th' 
D77> (THF) **»«fl|-C*4o fiJSS«*t±«»x #J 1 0-2 0 0°C, #3; 
l,<ttM~l&i 4 o°c-efc!K R^KF^ttgC^fS-^+l^^. #*b<l±*?ii 
10 -2 0B$HK «t b< tt»3~l 5B#Pi3T-&So -fb^fe (IV) :fej:tf (V) fcfc 



(2) A = 




a-2) 



15 (S^s Xli^gdS m : 7x-;W^'>l) ; *<Dffe©IB-9t±tiMEi:ia**) 
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(IV) (III) t*. Br3fc.fc!>ffl*#4T-e£JS3**T<tt3£« 

(1-2) i&MtLX\t, titWito (K 2 C0 3 . Na 2 C0 3 f) ^NaO 

Hs 3«7S > (0! :Bt,N) (ftftjS^SS. #*fcl/ttt, 7th-b>j;K 
^^f^AT^ I* (DMF) % $>*f-JU*fr$i*('i'V (DM SO) „ fh7 
5 hpD77> (THF) ^#ttja"T!tao S^^gttiim. & 1 0-2 0 0/C N 

mi ~2 Oftfl^ £ b<tt&3~l BBi'C*«.M»(I?)*J:U l (III) 

fls-frHi (I) ©fi^ttS^JxSttkUttts &tfft£% *5*WaaMPfcJ: 

mm, v>mm&mm2n. p- h/u-x 

15 ft-So HSItUlt Na % K^#0!l^£n*o Sfeflj^fc (I) 14s *^>T 
;i/ 3 — ;i/ $ © % ft T* fe o T <fc ^ o 

20 t-^^^iJcfc^Mig-r^^Stts 0i A « Design of Prodrugs, 
Elsevier.Amsterdam 1985 £f3i8£iX"CV , >& o 

W7'>MJfi'ilftc!)J:7&7 , D ^y^WiSn, #l*.«-0 COC 2 
25 K s , -OCO (t-Bu) „ -OCOC 15 H 3h -OCO (m-COONa- 
Ph) , -OCOCH 2 CH 2 COOI^ -OCOCH (NH a ) CH 3 . -0 
COCH 2 N (CH a ) 2 mifi&ff bftZ* 
ibS® (I) tt> gIi:bttfflT-fe^o NMDA££#iSifctfUBfc*"r 
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tt, ffiMKU; t)S^©^iD^J> HUM!* SSf^fls 

P»4<Di^ i& 20m g -ft 1000m gT-&tK «PS^©i^ ft 2mg~$) 
10 lOOmg tfeSo 

ttSWfll^*. c©flU§**=XAfcLTB\ (1) ttMttfirfcSMOfc 
C||#t«NR 1/NR2 BrJ>7b y ^ggftfciSin^i: Ltfffflt^, 

15 (2) #e*nsi*i©-f >*;v#pi7>i\ */i/**A-f *>#*M£«iiefc 

20 (KJKfl) 

Hg-ig- Me : t-Bu : t -y^-;V 




■ci 



-*/l/#>* {2 -[4- {3,4-V9VW<>VA>) 
25 -4-t b*D^-2/tr^US?>- 1 f ;V]-x^M -75 H (3) 
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2-**V\fU>)¥>- l-iJ)l#>m (2-^DDxf;i/) — 7 $ K (1) 
1. lg, 4-tFD*S>-4 - (3, 4-y^DD^>^l/) lf^»J^> (2) 
1. 5g^tJDMF©Stl5mL|K 2 C0 3 l. 5 9 g 1 3 »>-fb* I) •> A 0 . 
4 8 gCD#£T^ 105-1 10-Cfl 0t$F^#1~£o # e>ftfc£j5&*g&7jO.K 

: ^^y-;i/= 2 0/l~ 1 0/1 ) ^HtSSU (3) 1. '9 2g*ff&. 
*4toff®JIftff * * * ^ - f v 7 d y J; D b o 

7GfH##r (%) : C19H25C12N303 • HC1 
10 fftJMg : 0=50.62, H=5.81, N=9.32, Cl=23.59 
mWiM : C=50.62, H=5.76, N=9.29, Cl=23.47 
NMR(CDC1 3 ) Sppm (300 MH Z )(FREE) 

1.44-1.80 (4H, m), 2.030 (2H, quint, J= 7.8Hz), 2.28-2.76 (4H, m), 
2.537 (2H, t, J=6.3Hz), 2.604 (2H, t, J=8.lHz), 2.705 (2H, s), 
15 3.409 (2H, q, J=6.3Hz), 3.850 (2H, t, J=6.9Hz), 7.039, 7.066 (1H, Abq, 
J=1.8Hz), 7.323 (1H, d, J=1.8Hz), 7.360 (1H, d, J=8.lHz), 8.63 (1H, brs) 



20 mmm2 




TiMfrtfT (%) : C20H29N3O3 • HC1 

: C=60.67, H=7.64, N=10.6l, Cl=8.95 
25 HM : 0=60.44, H=7.66, N=10.59, 01=8.72 
NMR(CDCls)<yppm (300 MH Z )(FREE) 

1.46-1.80 (4H, m), 2.026 (2H, quint, J= 7.2Hz), 2.30-2.70 (4H, m), 
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2.326 (3H, s), 2.533 (2H, t, J=6.3Hz), 2.605 (2H, t, J=8.4Hz), 2.715 (2H, s), 
3.416 (2H, q, J=6.3Hz), 3.856 (2H, t, J=7.5Hz), 7.082 (2H, d, J=8.4Hz), 7.120 
(2H, d, J=8.4Hz), 8.63 (1H, brs) 



Tbmftffi (%) : C19H26C11N303 
•fHMt : C=54.81, H=6.54, N=10.09, Cl=17.03 
$M : C=54.77, H=6.20, N=10.06, Cl=16.52 
10 NMR(CDC1 3 ) 6 ppm (300 MH Z )(FREE) 

1.43-1.80 (4H, m), 2.028 (2H, quint, J= 7.8Hz), 2.28-2.76 (4H, m), 

2.534 (2H, t, J=6.6Hz), 2.605 (2H, t, J=8.lHz), 2.723 (2H, s), 

3.413 (2H, q, J=6.6Hz), 3.854 (2H, t, J=7.5Hz), 7.139 (2H, d, J=8.4Hz), 7.273 

(2H, d, J=8.4Hz), 8.63 (1H, brs) 



Ttmftffi (%) : C23H35N303 • HC1 
20 H^fil : C=63.07, H=8.28, N=9.59, 
$lttt : C=62.78, H=8.27, N=9.52, 
NMR(CDCla)(y ppm (300 MH Z )(FREE) 

1.310 (9H, s), 1.45-1.85 (4H, m), 2.027 (2H, quint, J= 7.2Hz), 2.35-2.70 (4H, 
m), 

25 2.541 (2H, t, J=6.6Hz), 2.607 (2H, t, J=8.4Hz), 2.724 (2H, s), 



5 





12 



WO 03/035641 



PCT/JP02/10877 



3.421 (2H, q, J=6.6Hz), 3.859 (2H, t, J=8.lHz), 7.129 (2H, d, J=8.4Hz), 7.324 
(2H, d, J=8.4Hz), 8.63 (1H, brs) 

±13 (i) n=o ©^b^^ -f ^to-^tf^u vymt^ 

mm 




10 



■ fc&m 8 




15 

oh X = 2-Me 

qA-Oe^ : » 

0 A 3-0CF3 

= 4-OMe 

mfoffO 5 

20 NMR (CDC13)d ppm (300 MHZ) (Free) 
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1.50-1.88(5H, ■), 2.02K2H, quint, J = 8.1Hz), 2.26-2. 72(4H, m), 
2.530(2H, t, J = 6.3Hz), 2.596(2H, t, J = 8.1Hz), 2.800(2H, s) 
3.413(2H, q, J = 6.6Hz) 3.845(2H, t, J = 7.2Hz) ,7.00-7.20(4H, m ), 
8.55-8.73(lH, m) 
5 TtmftVi (%) : C20H29N303 • HC1 

: C =60.67, H =7.64, N =10.61, CI =8.95 
nWim : C =60.51, H =7.72, N =10.51, CI =8.65 

mmme 
io ib-S* i o 

NMR (CDC13)(5 ppm (300 MHZ) (Free) 

1.40-1.84(5H, m), 2.023(2H, quint, J = 7.5Hz), 2.20-2.70(4H, m), 
2.532(2H, t, J = 6.6Hz), 2.601(2H, t, J = 8.1Hz), 2.715(2H, s) 
3.413(2H, q, J = 6.3Hz) 3.85K2H, t, J = 7.2Hz), 6.93-7. 10(3H, m), 
15 7.189(1H, t, J = 7.5Hz), 8.55-8. 73(1H, m) 
Timfrffi (%) : C20H29N303 • HC1 
fUHjt : C =60.67, H =7.64, N =10.61, CI =8.95 
&M : C =60.58, H =7.80, N =10.46, CI =8.56 

20 mmmi 
ib&m ii 

NMR (CDC13)5 ppm (300 MHZ) (Free) 

1.44-1.80(5H, m), 2.026(2H, quint, J = 7.2Hz), 2.26-2.70(4H, m), 
2.532(2H, t, J = 6.3Hz), 2.603(2H, t, J = 8.1Hz), 2.725(2H, s) 
26 3.41K2H, q, J = 6.3Hz) 3.85K2H, t, J = 7.2Hz), 6.93-7.22(4H, m), 
8.52-8. 75(1H, m) 

TtmfrVr (%) : C19H26FN303 • HC1 

frSItt : C =57.07, H =6.81, N =10.51, CI =8.87, F =4.75 

mmm. c =57.09, h =6.84, n =10.32, ci =8.40, f =4.39 



14 



WO 03/035641 



PCT/JP02/10877 



fc&m 1 2 

NMR (CDC13)5 ppm (300 MHZ) (Free) 
5 1.20-1.80(5H, in), 2.029(2H, quint, J = 7.8Hz), 2.28-2.70(4H, m), 

2.536(2H, t, J = 6.6Hz), 2.603(2H, t, J = 8.4Hz), 2.757(2H, s) 

3.412(2H, q, J = 6.3Hz), 3.85K2H, t, J = 7.2Hz), 7.143(2H, d, J = 8.7Hz), 

7.232(2H, t, J = 8.7Hz), 8.50-8.80(lH, m) 
(%) : C20H26F3N304 • HC1 
10 frgifi : C =51.56, H =5.84, N =9.02, CI =7.61, F =12.23 

mm® : C =51.47, H =5.87, N =9.00, CI =7.39, F =12.10 

nMM9 
fc^m 1 3 

15 NMR (CDC13)tf ppm (300 MHZ) (Free) 

1.40-1.90(5H, m), 2.031(2H, quint, J = 7.5Hz), 2.22-2. 75(4H, m), 
2.539(2H, t, J = 6.3Hz), 2.607(2H, t, J = 8.1Hz), 2.774(2H, s) 
3.415(2H, q, J = 6.0Hz), 3.856(2H, t, J = 7.2Hz), 7.04-7.20(3H, m) 
7.32K1H, t, J = 7.8Hz), 8. 50-8. 80( 1H, m) 

20 (%) : C20H26F3N304 • HC1 • 1/2H20 

: C =50.58, H =5.94, N =8.85, CI =7.47, F =12.00 

mm® c =50.85, h =5.85, n =9.02, ci =7.42, f =12.13 
mmmi 0 

25 lb&® 1 4 

NMR (CDC13)tf ppm (300 MHZ) (Free) 

1.44-1.80(4H, m), 2.025(2H, quint, J = 7.8Hz), 2.26-2. 75(5H, m), 
2.532(2H, t, J = 6.6Hz), 2.602(2H, t, J = 8.4Hz), 2.692(2H, s) 
3.413(2H, q, J = 6.3Hz), 3.789(2H, s), 3.852(2H, t, J = 6.9Hz), 6.844(2H, 
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d, J = 8.7Hz), 

7.114(2H, d, J = 8.7Hz), 8.50-8.80(lH, m) 
TbMfttii (%) : C20H29N304 • HC1 

: C =58.32, H =7.34, N =10.20, CI =8.61 

5 mmm ■. c =58.17, h =7.33, n =10.25, ci =8.24 



ggffiffil 1 1 




11 12 
1 _[4_ t |? D ^i'-4 - (4 -tf-JU- - 1-*^ 

10 #=^*]-KB»JJ»-2-*> (17) 

2 _^vtD U y>- 1 - AM>l7x--iH^ril' (1 5 ) 0.45 gx 
4- (4-^^-;i/-^>s ? ^) -tr^u 5*>-4 (1 6) 0.45g£M-£U 

mmxztp hwc-c 4.5 khmmm-*. ^^nfes«^i"J*WDvb^ 

15 jL-x^iDmSaStrV* (17) 0.74g£#fc o 
NMfi (CDC13)<5 ppm (300 MHZ) (Free) 

1.50-1.90(4H, m), 2.070(2H, quint, J = 7.5Hz), 2.334(3H, s), 2.466(2H, t, 
J = 8.1Hz), 2.744(2H, s), 3. 10-4.25(5H, m),7.075(2H, d, J = 8.1Hz), 7.133(2H, 
d, J = 8.1Hz) 
20 yimftVi (%) : C18H24N203 

ff-Utt : C =68.33, H =7.65, N =8.85, 
Utttt : C =68.38, H =7.74, N =8.72, 

mmmi 2 

25 <b£tl 1 8 
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NMR (CDC13)d ppm (300 MHZ) (Free) 

1.40-2.00(4H, m), 2.071(2H, quint, J = 7.5Hz), 2.461(2H, t, J = 8.1Hz), 
2.787(2H, s), 3.10-4.30(5H, m),7.158(2H, d, J = 8.7Hz), 7.229(2H, d, J = 
5 8.7Hz) 



mmmi 3 
fo&m 2 0 




10 NMS (CDC13)d ppm (300 MHZ) (Free) 

1.43-2.00(6H, m), 2.077(2H, quint, J = 7.5Hz), 2.20-2. 70(9H, m), 

2.786(2H, s), 2.973(3H, s), 3.30-3.50(2H, m), 3.718(2H, t, J = 7.2Hz) , 

7.00-7.20(3H, m), 7.326(lH,t,J = 7.8Hz) 

Tbmftffi (%) : C22H30F3N304 • HC1 
15 ttM : C =53.50, H =6.33, H =8.51, CI =7.18, F =11.54 

&M : C =53.14, H =6.38, N =8.48, CI =7.06, F =11.31 

i 

20 v^^NMDAS«#^a=fH)fi»»DNA (cDNA) SHSfcbT* 
y-b>y + -RNA (mRNA) Cfe?U i«)mRNA*77'J WiixM 
5P««ISfc&Xb&, &A3B^<t?K 2i«iflEi^SS^«^NMDAl 
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j8fclRlS***IB*bfco mRNA<oaXllt WSMJS lfflfcfc D NR 1 /N 
R 2 BCfiSf 12.5/12.5 ng i: U *^i=. » b ©^SBSfc^fc o fee 
«jB«*IMb*tt (-lb** 4, 5. 7, 8) M©»* (-ffr&»©«* 1 0 0 
/zM) CAtU 2S@tH4@£&fi£/8V\ NMDAMS^^^mm^lB^Ufco 
5 ifflBa^ttMg 2+ freeND96 (NaCl 96mM. KC12mM, CaCl 2 1.8mM. Hepes 
5mM, pH=7.5) t U «J5*ttli-60mV t Ltzo NMDA«*Bu NMDA 100 
//M, glycine 10//M ©JfiJBC J: *>«SS*fc« sB^ Ufc NMD A£8ftfi £m 

10 «mjcS^%= (^'fb-&tJ#aT0NMDAM(*I^^«»5t©ffi/ ; K^'fb^^ 
#4T©NMD AKjSg|*J|pj£«^©fii) x 1 0 0 

If, &mib&®ifi NMDA §g#©£Jn;#ffl£^-ffc£«, W^^® 

15 NR1/NR2B 3 > * t> ^f§*©t^^%v ft 2 fdfi, N R 1 /N R 
2A-D #r/>7'Uy^^§§#:t*ri--5«m^ : §%*^1"o 

(mi) 

NR 1 /NR 2 B3>71/ y £*§^#©«fUi&&% 



-fb^-fe No. 




4 


1 6 


5 


2 1 


7 


8 2 


8 


8 3 



20 (12) 

NR 2it7'7 r 5 >;-©MPfc£3«Si/fo&% 











■fb-^-ti No. 


NR1/NR2A 


NR1/NR2B NR1/NR2C 


NR1/NR2D 


4 


9 4 


16 10 9 


9 0 


5 


9 3 


2 1 10 4 


8 7 



ft 1 ^^>lk^'J y>»*»il»tti^ufcfli^«7*«tu { 8ic- 
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**ir5©£#«»J&*9SttfiTbfc, *2C*^T, NR1/NR2A-D 

n >7i/ y # Zg&fotDfa. NR1/NR2B 3 >7"1^ s> * *§^#©#^^,J& 

5 $^Al&^«l4*ilf5<0«^ NR1/NR2B 3>7V^^§ft©» 
KE0I2 

10 «rMbfcMK-80lB\ PCPgS#fc*S^U *f*MMF*SI*»C*-fc^*>ftt 
^ Cl-e, MK-801 *«tlf*«B«2-4©fl3^* (fc** 4 ~ 6 ) t<D&® 

*©»•&**** i&ofeo 

tt4&ttSH4> SlcrWistar 5? »S)|fcIIS«tB b*»felt*fl'lli b&o 

is 4 o o o oxg-c- 1 o#ra»<&#«ii/fco se>n&i*jK*Ha*«?*»^ bjss 

;^iUfeo 3.©»fffc2 0*»>jEU »6nft«fclR*itt«*Tf»»*^ -8 0°C 
T'«#bfco i'fi-elit4 e C, 4 0 0 0 OXgt 1 o^iBa^«b. 

»&ft&tfcjR*«**"e»*bfco * c«*«t*c 2 . 5«eftRu utiiw 

Si: bt^i&Cffiofco 

20 ie-&iSR«±!B©i!i»fi4 8 o i o//i©[i]«ia* (±m&m) . [2] 

tt»»«©«ftofc»lSf&-5V'»H:[3]^:*©^«»U^>K ts 

$e,{ci o^ i©^i§& &^*nu -*fifMw >*a^-2/a>bfeo -f > 

^a^-$/ 3 >^ N Whatman GF/C 3i?J£ (Whatman ft |!0 feffl^Tti-frflsk 7 U 
-#*^iU 2.5mL ©*»««*-C5»E*4|Hl«t»bfeo 7VMfi*-C 

£5 0%fPgJ1-^fflfi (IC 60 ) &Htiib£o fc^ nM©[»H]MK-801 t& 

K 25°CT- 60 »NK >*At-3/a>U 10 >" M ®(+)MK-801 

bfco ICm©* *WT©*fcSf o 
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fci^ MMMt fcrnis© NR1/NR2B n yyv y * * gg#0i£in;^-e& 

IS4B** (%) =1 00-[ ([2]-[3]) / ([1]~[3]) xl 0 0] 



3) 






S&C£tt* I c 


{b-g-tJ No. 


ICbo (juM) 


4 


> 1 0 0 


5 


> 1 0 0 


6 


> 1 0 0 




2 3 



y\n^.i; K— ;v^j±^iS<, MK-801 kSfr&U&v^ twrnbtetft^tco Z-oX, 

ta§S0!13 

Hypoxia (fctiSil&ttSU fiP^iSSgOttii) fc j:*#««BIS«ttfc»-r*ffffl 
«*9 Bi©7y h*HftK*Jft8*tt«iHttC 2mM NaCN, 2 mM 2- 

15 Deoxy glucose * 20 fifflMH U Hypoxia t* fco Hypoxia ^ Til 5. 10, 
15 2O#»fc2SJS0! 2 isitf 3 0<fb-&*(fls£4» 4 £ Jitf 5 )[fl3-&*»S it 
^ : 0.02-200 /!M^ 5~20#m : 20 //M]£jiffl Us 24 I^F^tOttgailttt 
gPfBlflsfflteO^T MTT [3-(4,5-dimethyl-2-thiazolyl)-2,5-dipheiiyltetrazolium 
bromide]fe 3 l>tt LDH [Lactate dehydrogenase] S§tt*it«lfctftlt bfeo &:fc\ 

20 MTT fcfciiflS£#^ LDH &MMWi$ l -<Z>$aM~Z'&> & o *©l&*x Hypoxia SITS 
£©>ifl|-CBU "fl3-&«4tt 2 ^MW±> -fb^tJ5tt20 /£MBLfetf*fc*MEa 
B&gt^ifil'ftHfcwU ft£#J4«Hypoxia^7 5»ftK»»UT*#iK#g 

25 

s£g*fli4 
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fli b fc»s mmm 2-4 ©<b£«s «b£t> 4 - 6 > [fc*tt*« 0.02-200 * 

5 *©£** <k&® 4 Tf ft 2 //M tt±s 5 -C-li 2 0 //M ft** 6 ttt 

HEK293T M & ffl ^tzftM&MB. 
10 HEK293T fflflSK NMDA fc* HEK293T 

££o HEK293T M£ NR1/NR2B 3 » DNA 

(cDNA)SJt l:3^I$t (cDNA±S ; 2 /2g/well(6-weU plate)) % 24 B§H3 
«©«B*ttC#r*«« 2^W3 0^» (fl2^»4*J;tf 5) [ft**« 
15 £ 2 >uM & £ 0.02-200 /zM] ©M*tt»«ffffl CoV»T LDH 

20 MttlteXIt 
[*»**] 

»W*2fttx Slc:Wistar ?y hfcffllV frlimia£fi&ai b*H&®£#ii bfco 

25 »*»*« 480 At 1 OR«IK> 10Al ©[l]*i»*(£»**^ Total), [2]K 
««K©H&o&«*ft*VM4[3]**©^»«y F(#tt*»«*«N NS) 

a N s&c ioaiI ©«»•;#> F**inu — jfeBH-f s^at-s/s >bfe« 

2.5 ml buffer 4 0ft* bfc. fi«S;W7M^lft5/>f 
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tB L fco 

tt*B**(W = 100 - ( ( [2] - [3]) / ([1] - [3]) X 100 ) 
5 (1) [ 3 H]Ifenprodil 

*B8£g& 20 teM©7]<& 50 mM I- U attftafr*(pH7.4)-£**5> X b 4*C % 
40,OOOXg T- 10 #M'l>bfco ^?>nfeM4Bii«t-Hts StfaiO Lfco £ 

SHMwrau-c* 4o,oooxgT? io#w»j&u f e»nfeMiiiiiffSsu 

10 C 10 fgC#S?bfco NR1+NR2B &9BiRI]B(HEK293T)tt 20 mM HEPBS ( : N- 2 - t K D 
^^ai^^t^^^^-N'- 2 -x* >j*;i/*>^) MtiU lmMEDTA ( : 

5 >*@£^- 2 -± h vt&m) igffi?g(pH7.o)-e*^ y^-w X b 4°C, 100,OOOXg 

-e 30 a-BfljS'&U g»»«Ua&fcffl^fc. £81 5 nH(Mtt 15nM)©[ 5 H] Ifenprodil 
t&lzWZZmmJ >*a^->a> b&olM*»*H(S-&Ctt 100 #M© Ifenprodil- 
15 tartrate «tt 0 . 05350* U xf- b W 5. >T'b5M bfco -Yi^a."*— 

^3>Cli['eH7i>7DJJjl/ (Ifenprodil) C^^fg^O^^D^ 
TZ>fz&t>3 >uM ©Ay 3r-te U > (vanoxerine) ^iP^T^rofco 



(g|4) IC50(uM) 



No 


[3H]Ifenprodi 
1 


Compound 


[3H]Ifenprodi 
1 


9 


13 


1 2 


7 


1 1 


11 


1 4 


22 


1 0 


51 


1 7 


36 



Mfl] 1 

HJS«2©fl5^»4 % ails iiV7f7'J>lv^i"7A9*ai8^U 
25 MM 3 
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5 T'fc&c 
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1 . S5 (I) : 




5 

A (i — N R 1 — (CH 2 ) m- (R 1 tt**SSttfii»7^/l' ; mtt2-5©fi 
ft) SfcttJMS^; 

ntt 1~ 3 CD^itS^t-o ) 
15 2. Atf-NR 1 - (CHj) m- (S«f\ #13-98:1913 HM) T*fc3. If* 

20 4. Z 1 #7k^T-fet)> Z*ifi&9L7/U*fr* &mT))/3*is, M7Jl/'7--;K 
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6. Ad 5 — N R 1 — (CH 2 ) m- (Si*, R ; mft 
2Jfett3) ; n#l ; Z l tf*^; Z 2 #&&T;i/*;K fittT^*^ 

7. A##ijg£; n#l ; Z 1 ^**; Z 2 iWiT';!/*;^ ffllT^a*^ i£ 

»*SlBt<5ft^*, ^©fillLtWgsns^ ?orDF5<^*feli*ft 
e>©&*£*nfeo 

8. W*«l~7ffl^rft*fc»*<Z><fti##U ^©M^±M$tl€)*S> ^©7" 

15 9. NMDAS«#tStfi*T*ax M«8B«®EXtBjA«ro 

1 0. NMDAS§ft©U-^=s' ht$SNRli3J:U ; NR2B03y7'l'y 

***«#©JS*fc*TJfc** ll#I9Btt0BX&/&tt. 

1 1. NMD A*J;W/*fctttttt*K:J:4M«ia*ttS»«it-*&»©ll* 

K8Btt©BXttJiMb« 
20 12. H«iiftXtt*«tfettWIII>8mittiXt»«t*fl8Bl«) 

14. i*ai-7©v>yni»tfi«©ft^», ^©KaLtttssjxaaL ^© 
25 fltcjeH-r***©^i»*fctt?&**»o 

15. NMDAS§«:^jeH"r<5^iS©^B*tfett^l«lil*SiJS-r«fc©©> n 
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